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Outline

• Fermilab Recycler Ring (a pbar 
storage Ring ) and its role in 
Collider Run II

• Barrier Buckets in RR
– Selection of Wave forms for RR 

barrier buckets
– Beam dynamics simulations and 

RF manipulations in RR 

• Beam stacking and unstacking 
using barrier buckets in RR

• Conclusions and plans
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Why do we have to use 
barrier buckets in RR?

• RR is an 8 GeV pbar storage ring. At 
any given time, the RR requires to  
have up to three different regions 

– Cooled beam ~54 eVs, 
– Hot beam ~108 eVs
– Transferred beam ~10 –16 eVs

• Each one of them serve specific 
functions.These specifications demand 
use of barrier buckets.
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The RR runs below transition energy. Therefore 
the wave shapes have to flip.

Choice of RR Barrier 
Buckets

Adopted 
for RR



Properties of Barrier Bucket

Bucket area :

Bucket half height :

- η is phase slip factor,
- Eo is synchronous energy, 
- ωo=2π frev with frev= beam circulation

frequency.
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RF Manipulations in RR using 
Barrier Buckets for Stacking
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Computer Simulation of Beam Stacking in RR
(with Jim Maclachlan)


